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An interestim and importantg
question is understandin

q
the contributing factur to why
someproteine , RNA's, and synthetic

polymers form compact folded
structions in water = after
the filded structure is

/important for function
One key point is that folding
formation of a single structure
needs to compensateIn large

loss of conformational entropy



Fin a 150 residere protein
As 1250 Tole-K for unfoldingM

1300k)(AS) = 400kJ/male
There are numerous electrostatic

energies in a folded protein
"Salt bridges" are proximity of
positive and negatively charged

sidechain . However
, ·

m = (D(oon)(t) si
100**)(510305) /1:e(
I 10305 (1033 = 6 4)

male





Hydrogen bonding is ano ther

important energy .
Cen important

question is whether hydrogen

bonds in regular secondary
bre

structure are lower
,energy

than hydrogen bonds with

Water .

The model system to

addres this questionis
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Ano the approach is additives

to water that decease H-bonding

However
,
additives like dioxane

Oy and sodium dodecylselfee
reduceTm in addition to

being proces than HzO at H-bonding
.

Another possibility is that

certain avieno a cids strigly

avor a particular regularf
secondary structure and to

I

a particular amino acid



sequence
has the secondary

structure encoded in it.

However
,
there is not a strong

amimo acid/2° structure

correlation.



high &

°°@ high
->Felix>° Brot

probability ->

↓ => I
low >⑤@

----Rehability P

Most amino and Types
Lme found in both helix

and B Sheet Accondary
structures in folded Protein



There are several lines of
hidence that the hydrophobic
effect contributes to the

folded protein stability near
authent temperations E

BCp = 8000 Trade - K for 150-

u eindee protein

zenfolded folded ⑳
ACp : 350 /malo-K Go-



similar to

transfer entropy
(X30)

&

- 3 0
.

8 Kal/mak-k
& called- E3000
& & J&

O

similar to nab-k

Hanfen
enthalpy
-

--- of
* to ty 0

It fold-Hunfold (X30)

60 kcalmal, 250 kilmale
1 Kcal 4 Kj



Some protein exhibit cold
den atweation

Can Alp (spinfolded <Pfolded
explain cold denaturation ?

Abunfold
:

Gunfieded-G folded
= AHunfall - TASunfold
T = peco-crossing temperature forO

Altumfold and Sunfold
~ 300K

haven't included

AHm-TDSm

-(5)(k(p) In (Fo



= (Acp)(at) - (To+ B+ )(acp)In &A+
f(x(p)(DT) = (To +BT)(A(p) (**5)
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Add back in BHm-TASm
contribution

AHm-TASm = BHm-T (6m)approxiea
= BHm - (10)(bHm)
= BHm) - Eo) = bHm) TBS

= (RHm)J# ) = DTC0 , term So ro
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As &T becomes

more negative,
&

Gunfold well
eventually become <0 - cold

denaturation



additive which decad (increase

hydrocarbon salubility in to

increase (decar) protein Tr

decreases hydrocarbon
solubility in
O

Azo

& increases hydrocarbon
Aclability
-

- in Azo
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Given the hydrophobic
effect , why might

regular hecondary structure

form ?


